REMARKS 

This Preliminary Amendment cancels, without prejudice, claims 1 to 9 

in the underlying PCT Application No. PCT/DE2005/000130 and adds new claims 10 
to 18. The new claims, inter alia , conform the claims to United States Patent and 
Trademark Office rules and does not add any new matter to the application. 

In accordance with 37 C.F.R. § 1.125(b). the Substitute Specification 
(including the Abstract) contains no new matter. The amendments reflected in the 
Substitute Specification (including Abstract) are to conform the Specification and 
Abstract to United States Patent and Trademark Office rules or to correct 
informalities. As required by 37 C.F.R. §§ 1.121(b)(3)(ii) and 1.125(c), a Marked-Up 
Version of the Substitute Specification comparing the Specification of record and the 
Substitute Specification also accompanies this Preliminary Amendment. Approval 
and entry of the Substitute Specification (including Abstract) are respectfully 
requested. 

The underlying PCT Application No. PCT/DE2005/000130 includes an 
International Search Report, dated May 19, 2005, a copy of which is included. The 
Search Report includes a list of documents that were considered by the Examiner in 
the underlying PCT application. 

It is respectfully submitted that the subject matter of the present 
application is new, non-obvious and useful. Prompt consideration and allowance of 
the application are respectfully requested. 

Respectfully submitted. 

Dated: JOW^^i 2 ool? By: 

' Clifford A. Ulrich 

Reg. No. 42,194 

KENYON & KENYON LLP 
One Broadway 
New York, New York 10004 
(212) 425-7200 
CUSTOMER NO. 26646 
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DEVICE FOR ADJUSTING GUIDE BLADES 



FIELD OF THE INVENTION 

The present invention relates to a device for adjusting guide 
blades according to the definition of the opccioo in Claim 1 . 

5 BACKGROUND INFOTOCVTION 

Gas turbines, in particular aircraft engines, are made up of a 
plurality of modules, for example a fan, a combustion chamber, 
preferably e,g. , a plurality of compressors, as well as a 
plurality of turbines. A plurality of stationary guide blades 

10 and a plurality of rotating rotor blades are situated in a 

turbine, as well as in a compressor of the gas turbine. The 
guide blades are dcoigncd arranged to be fixed with respect to 
a housing of the gas turbine. The rotor blades are assigned 
to at least one rotor and rotate with respect to the 

15 stationary guide blades and the stationary housing. If the 
turbine or the compressor has a plurality of stages, then 
guide blades and rotor blades are alternately positioned in 
series in the axial direction or direction of flow; several 
rotor blades or guide blades, which form so-called guide-blade 

20 rings or rotor-blade rings, also being oituatcd arranged at an 
axial position, i.e.^ along the circumference of the rotor or 
the housing. 

The stationary guide blades of a compressor or a turbine may 
25 be dcoigncd arranged to be able to move or swivel about an 
axis. Thus, for example, ©B German Published Patent 
Application No. 39 13 102 Gi describes a device for adjusting 
guide blades, where guide blades of a guide-blade ring are 
connected to an adjusting ring, outside of a housing of the 
3 0 gas turbine, via adjusting levers, so as to be able to swivel, 
a first end of the, or each, adjusting lever engaging with the 
adjusting ring, and a second end of the, or each, adjusting 
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lever, opposite to the first end, engaging with an end of a 
shaft or shank of the respective guide blade. According to 
the related art, — tfee The guide blades are adjusted fey 
hydraulic mcano hydraulically , preferably e.g., by hydraulic 
5 pistons. 

Using this ao a atarting point, — the prcocnt invention io based 
on the problem of providing a novel device for adjusting guide 
blades . 

SUMMARY 

This problem io solved by further refining the dovicc for 
adjusting guide blades mentioned at the outset, — using the 
features of the characterizing part of Claim 1. According to 
example embodiments of the present invention, the adjusting 
ring is assigned a rotor of a torque motor, a stator of the 
torque motor concentrically surrounding the rotor of the 
torque motor. The adjusting ring preferably takes may take 
the form of a rotor of the torque motor. 

According to an advantageous further refinement of the present 
invention, — the The electrical energy needed to operate the 
torque motor -arS may be provided by a generator of the gas 
turbine, the generator having a stator and a rotor, and the 
rotor of the generator taking the form of a freewheeling 
generator turbine, which, driven by a gas stream, rotates 
relative to the stator of a generator and thus generates 
electrical energy from the kinetic energy of the gas stream. 

3 0 The stator of the torque motor and the stator of the generator 
arc preferably may be supported on a common mount fixture, the 
stator of the generator concentrically surrounding the stator 
of the torque motor, the two being made out of an electrical 
sheet-steel laminate. Accordingly, the stator of the torque 

3 5 motor surrounds the rotor of the torque motor, the stator of 
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the generator surrounds the stator of the torque motor and, 
therefore, the rotor of the torque motor as well, and the 
rotor of the generator surrounds the stator of the generator 
and, therefore, the stator and the rotor of the torque motor 
5 as well . 

rrcfcrrcd further dcvolopmcnta of the proocnt — invention arc 
revealed by the dcpcndont oubclaima and the following 
dcooription. Exemplary embodiments of the present invention 
10 are explained in more detail in light of the drawing without 

being limited to it. The figure ohowo ; below with reference 

to -the appended Figure, 

BRIEF DESCRIPTION OF THE DRAWING 
15 Fig- 1 is a schematic croao acction cross -sectional view of a 
gas turbine of an example embodimen'b of the present invention, 

in the region of a high-pressure compressor. 

DETAILED DESCRIPTION 

20 In the following, example embodiments of the present invention 
4rB are described in more detail with reference to Fig. 1. 

Fig. 1 a ho wo is a cut away schema-bic cross-section of a high- 
pressure compressor 10 of a gas turbine of, namely e.g. , an 

2 5 aircraft engine. Thus, Fig. 1 ohowo illustrates a flow 

channel 11 of high-pressure compressor 10, stationary guide 
blades 12 and rotating rotor blades 13 being positioned one 
behind the other in flow channel 11, in the axial direction or 
in the flow direction of the same. Guide blades 12 mounted at 

30 an axial position of high-pressure compressor 10 and 

distributed about its circumference form guide-blade rings, 
and rotor blades 13 mounted at an axial position form rotor- 
blade rings. Only one guide -blade ring made up of guide 
blades 12 and one rotor-blade ring made up of rotor blades 13 

35 are ohown illustrated in Fig. 1. Of couroc, — ocvoral Several 
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such guide-blade rings and rotor-blade rings may be 
alternately positioned in series in the flow direction of 
high-pressure compressor 11. 

5 Flow channel 11 of the high-pressure compressor is bounded by 
a housing 14, At a radially externally end, stationary guide 
blades 12 have a shaft 15, with the aid of which the same 
penetrate housing 14. An adjusting lever 16 engages with 
shaft 15 of each adjustable guide blade 12, adjusting lever 16 
10 also being connected to an adjusting ring 17. All adjusting 
levers 16 of guide blades 12 of a guide-blade ring are 
connected to the same adjusting ring 17. Therefore, all guide 
blades 12 of a guide-blade ring may be adjusted or swiveled in 
unison by rotating adjusting ring 17. 

15 

In QGGordancc with the prcocnt invention, — adjuoting Adjus-bing 
ring 17 is assigned a rotor of a torque motor, adjusting ring 
17 preferabl y , e.g., taking the form of a rotor of the torque 
motor. A stator 18 of the torque motor concentrically 

2 0 surrounds the adjusting ring 17 taking the form of a rotor of 

the torque motor, namely e.g. , radially from the outside. 

The electrical energy required for operating the torque motor 
is provided by a generator 19 of the gas turbine. Generator 

25 19 of the gas turbine has a rotor 20 and a stator 21, as does 
the torque motor. Rotor 2 0 of generator 19 takes the form of 
a freewheeling generator turbine, which, driven by a gas 
stream, rotates relative to stator 21 of generator 19 and thus 
generates electrical energy from the kinetic energy of the gas 

30 stream. In this context, rotor 20 of generator 19 ie 

preferably may be driven by a gas stream of a fan or fan 
module of the gas turbine-? — not ohown . To this end, generator 
19 is positioned downstream from the fan or fan module, a 
generator module having the generator being detachably 

3 5 connected to the fan module at the downstream end of the fan 
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module. Generator 19, i.e._^ rotor 2 0 of generator 19, is 
preferably may be driven by a bypass gas stream of the fan or 
fan module and accordingly goncratoo may generate electrical 
energy from this bypass gas stream. 

Rotor 20 of generator 19, taking the form of a freewheeling 
generator turbine, has a plurality of rotating blades 22, the 
inner radial ends of blades 22 being connected to an outer 
bearing ring 26 of a bearing 27 via a platform 23. The inner 
radial ends of blades 22, i.e.j_ platform 23, are assigned pole 
pieces 24. As can be gathered from illus-brated in Fig. 1, 
rotor 20 of generator 19, together with pole pieces 24, 
radially surrounds stator 21 of generator 19 on the outside. 
Stator 21 includes windings and magnetic circuits, in order to 
ultimately generate electrical energy from the motion or 
rotation of rotor 20 of generator 19. At least part of the 
electrical energy generated in stator 21 of generator 19 is 
supplied to stator 18 of the torque motor and used there for 
moving or driving adjusting ring 17 taking the form of a rotor 
of the torque motor. 

As can be deduced from illustrated in Fig. 1, stator 21 of 
generator 19 and stator 18 of the torque motor are supported 
on a common mount fixture 28. In this context, stator 21 of 
generator 19 concentrically surrounds stator 18 of the torque 
motor and forms, together with it, a unit. Accordingly, 
stator 18 of the torque motor surrounds the rotor of the 
torque motor; stator 21 of generator 19 surrounds stator 18 of 
the torque motor and, therefore, the rotor of the torque motor 
as well; rotor 20 of generator 19 surrounds stator 21 of 
generator 19 and, therefore, stator 18 and the rotor of the 
torque motor as well. The rotor of the torque motor is 
adjusting ring 17. 
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Stator 18 of the torque motor includes-y — in turn, windings, and 

adjusting ring 17 is assigned magnetic elements 25. Several 
» * 

such magnetic elements 25 are positioned so as to be 
distributed over the circumference of adjusting ring 17, the 
5 gap between two adjacent magnetic elements 25 being 

dimensioned such that adjusting lever 16 leading to guide 
blades 12 may be mounted between the same. 

Only one guide-blade ring having adjustable guide blades 12 is 
10 ohown illustrated in Fig. 1. Within the meaning of the 

prcoont invention, — fehe The guide blades of a plurality of 
guide -blade rings may also be adjusted as described above. In 
this caoQ instance , the adjustable guide blades of each guide- 
blade ring are adjustable via an adjusting ring, each 
15 adjusting ring of each guide-blade ring preferably , e.g., 
being assigned a rotor of a torque motor. 

A Gomplctcly new dcaign for adjuoting the guide bladco on a 
gao turbine io provided by the prcacnt invention. The device 

2 0 of example embodiments of the present invention for adjusting 

guide blades climinatco may eliminate the hydraulic pistons 
required by the related art conventional device for moving the 
adjusting ring. With the aid of example embodiments of the 
present invention, it is possible to use the electrical energy 
25 generated by a generator to electrically adjust the guide 

blades, while adding only a little weight to the gas turbine. 
The device of example embodiments of the present invention 
allowo may allow the guide blades to be adjusted in a 
particularly rapid manner, since conventional electromotive 

3 0 drives having gears are dispensed with. 
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Abotract 
ABSTRACT 

■J - I ml II 

The invention rclatco to a A device is for adjusting guide 
blades of a gas turbine. The guide blades (12) are each 
5 connected to an adjusting ring (17) via an adjusting lever 

(16) , so as to be able to swivel, a first end of the, or each, 
adjusting lever (16) engaging with the adjusting ring (17) , 
and a second end of the, or each, adjusting lever, opposite to 
the first end, engaging with an end of a shaft (15) or shank 
10 of the respective guide blade (12) . According to the 

invention, — fcfee The adjusting ring (17) is assigned a rotor of 
a torque motor, a stator (18) of the torque motor 
concentrically surrounding the rotor of the torque motor. 
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